A Gram-positive-staining, endospore-forming, facultatively anaerobic, lactic-acid-producing bacterium, strain GD201205 T , was isolated from spoiled jelly in China. Strain GD201205 T fermented glucose, fructose, mannose, sucrose, raffinose and turanose, but negative for nitrate reduction, catalase and oxidase. The predominant fatty acids of the strain were anteiso-C 17 : 0 and anteiso-C 15 : 0 . Whole-cell hydrolysates contained glycine and alanine with mesoiaminopimelic acid as the diagnostic diamino acid. The major polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, glycolipid 1 and glycolipid 2. 
T and
Sporolactobacillus putidus JCM 15325 T were 29.2 and 47.6 %, respectively. Phylogenetic analysis based on the 16S rRNA gene and gyrB gene revealed that strain GD201205 T was clearly distinct from all related species of the genus Sporolactobacillus. On the basis of the phylogenetic, chemotaxonomic and phenotypic evidence given in this study, strain GD201205 T should be classified as a representative of a novel species of the genus Sporolactobacillus for which the name Sporolactobacillus pectinivorans is proposed. The type strain is GD201205 T (=CICC 23867 T =KCTC 15488 T ).
The genus Sporolactobacillus was first proposed by Kitahara & Suzuki (1963) to accommodate a Gram-positive-staining, endospore-forming, catalase-negative, lactic-acid-producing bacterial species, Sporolactobacillus inulinus, which was isolated from chicken feed. Later, Yanagida et al., 1997 proposed three species and two subspecies that were isolated from the rhizosphere or soil in Japan and Asian countries, Bacillus laevolacticus (Andersch et al., 1994; Nakayama & Yanoshi, 1967) was reclassified as Sporolactobacillus laevolacticus (Hatayama et al., 2006) , Chang et al. (2008) proposed one species from vineyard soil, Fujita et al. (2010) proposed one species from spoiled orange juice and Thamacharoensuk et al. (2015) proposed two species from tree barks. To date, nine species and two subspecies are included in the genus Sporolactobacillus. Unfortunately, Sporolactobacillus lactosus is missing from the culture collections, so the strain can not be used as an experimental reference in a taxonomic study. Species of the genus Sporolactobacillus are distributed in limited sources such as soil, and are occasionally isolated from spoiled food (Yanagida et al., 1997; Fujita et al., 2010) .
In this study, strain GD201205 T was isolated from a spoiled jelly sample in China. The strain was grouped into the Sporolactobacillus cluster on the basis of 16S rRNA gene sequence comparisons; however, it was distinct from other species of the genus Sporolactobacillus. Accordingly, this study aimed to elucidate the taxonomic position of the strain by means of morphological, genetic, chemotaxonomic and physiological analyses.
Strain GD201205
T was isolated following the methods of Thamacharoensuk et al. (2015) . About 1 g of spoiled jelly sample was enriched in GYP [2 % glucose (Difo), 1 % yeast extract (Difo), 2 % polypepton (Difo), 0.1 % KH 2 PO 4 and 0.05% MgSO 4 .7H 2 O) broth and incubated for 7 days at 37 C under anaerobic conditions. One drop of broth was spread onto a GYP agar plate and incubated under the same conditions. After incubation, only one kind of colony was obtained, which was selected and purified by repeated isolation.
Physiological characteristics of the strain were observed after anaerobic cultivation on GYP agar plates for 7 days at 37 C. Gram staining was performed using a Difco Gram stain set. Spore formation was examined by dyeing liquid (Baso). Observation by light microscopy (Nikon; at Â1000 magnification) and scanning electron microscopy (Hitachi SU8010 field emission scanning electron microscope) were used to elucidate the cellular morphology of strain GD201205 T . Growth at various temperatures (15-50 C in 5 C increments) was measured on GYP medium, while suitable pH range (pH 3-10, at intervals of 1 pH unit, adjusted by the addition of 1 M HCl and 1 M NaOH) for growth and tolerance to NaCl (2, 4, 6, 8, 10 %, w/v) were determined in GYP broth. By placing drops of 3 % (v/v) H 2 O 2 on cultures growing on GYP and observing the resulting production of oxygen bubbles, catalase activity was determined. Oxidase activity was determined using an Oxyswab (bioM erieux). For detection of nitrate reduction, a glucose biochemical tube assay was applied. Amylase activity was determined by starch hydrolysis test, while utilization of carbohydrates and fermentation patterns of their derivatives were determined using API 50CH strips (bioM erieux) in accordance with manufacturer's instructions and after anaerobic incubation for 15 days at 37 C. Lactic acid production was testing using a D-lactic acid/Llactic acid kit (Roche Diagnostics) according to the manufacturer's instructions.
Preparation of genomic DNA was carried out according to the method described by Marmur (1961) . Using the universal primers 27F and 1492R as described previously (Lane, 1991) , the 16S rRNA gene of strain GD201205
T was amplified by PCR, and the product was purified and cloned into a pEASY-T3 vector. DNA sequencing was next performed by use of an ABI Big Dye Primer cycle-sequencing ready-reaction kit and an Applied Biosystems 3730 DNA sequencer at the China Center of Industrial Culture Collection (CICC). The gyrB gene sequence was amplified according to the method described by Thamacharoensuk et al. (2015) and sequenced by using an Applied Biosystems 3730 DNA sequencer at CICC. To determine the most closely related type strains and calculate sequence similarities, the 16S rRNA gene sequence of strain GD201205
T was analysed using the EzTaxon-e server (Kim et al., 2012) , and was then aligned with those of related species by applying the CLUSTAL W multiple sequence alignment (Thompson et al., 1994) . The neighbour-joining, minimum-evolution and maximum-likelihood methods were applied using MEGA 5.0 software (Saitou & Nei, 1987; Tamura et al., 2011) to reconstruct phylogenetic trees, using bootstrap analysis (1000 replications) to evaluate the resulting tree topology. Analysis of the phylogenetic tree for the gyrB gene sequence was performed similarly to that for the 16S rRNA gene sequence analysis, as described above.
Following methods as described by Schleifer & Kandler (1972) , purified cell-wall samples were obtained. Amino acid and sugar content analyses of whole-cell hydrolysates were performed as described by Staneck & Roberts (1974) , using TLC on cellulose plates with the solvent system designed by Rhuland et al. (1995) . Strain GD201205
T was incubated in GYP broth at 37 C for 7 days. Extraction and analysis of the cellular fatty acids was performed according to the standard protocol of the Sherlock Microbial Identification System version 6.0, and peaks were identified using the peak-naming table TSBA 6.00 by the service of CICC. Cellular isoprenoid quinones were extracted and purified as described by Collins (1985) . Polar lipids were extracted from 100 mg freeze-dried cell material using a chloroform/ methanol/0.3 % aqueous NaCl mixture (1 : 2 : 0.8, by vol.). Lipids were separated by two-dimensional TLC and sprayed with 5 % molybdophosphoric acid. Sporolactobacillus vineae KCTC 5376
T and Sporolactobacillus putidus JCM 15325 T were obtained from culture collections and used as references.
Using HPLC (Mesbah et al., 1989) with Escherichia coli DH5a (CICC 10399) as a control, the DNA G+C content of samples was determined. DNA-DNA hybridization experiments were carried out to evaluate the correlation between GD201205 T and its related phylogenetic neighbours (S. vineae SL153 T and S. putidus QC81-06 T ), using the optical renaturation rate method (Gillis et al., 1970) and a Lambda 25 UV/VIS spectrophotometer (Perkin Elmer).
Cells of strain GD201205
T were Gram-positive-staining, facultatively anaerobic rods (0.8-1.0Â1.2-1.6 µm), and endospores were oval and subterminal with swollen sporangia (see Fig. S1 , available in the online Supplementary Material). Colonies of strain GD201205
T were circular, flat and opaque white in colour after 7 days of cultivation at 37 C on GYP agar medium. DL-Lactic acid was produced from glucose. Growth occurred at temperatures of 20-40 C, pH 3.0-7.0 and with 0-2 % (w/v) NaCl (weakly positive growth). Optimum growth occured at 37 C and pH 6.0. Cells of strain GD201205
T were negative for oxidase activity, catalase activity, amylase activity and nitrate reduction. Acid was produced from D-glucose, D-fructose, D-mannose, sucrose, raffinose and turanose. The differential characteristics of strain GD201205
T and type strains of related species of the genus Sporolactobacillus are shown in Table 1 .
An almost complete 16S rRNA gene sequence (1512 bp) was obtained for strain GD201205
T , and preliminary comparison between 16S rRNA gene sequences showed that the novel strain is phylogenetically affiliated with species in the genus Sporolactobacillus. The sequence similarities between strain GD201205
T and other strains of species of the genus Sporolactobacillus were 94.9-97.5 %, 97.5 % with S. vineae KCTC 5376 T , 96.9 % with S. putidus JCM 15325 T , 96.0 % with Sporolactobacillus inulinus JCM 6014 T and 95.9 % withSporolactobacillus terraeDSM 11697 T . Phylogenetic analysis based on the 16S rRNA gene sequence revealed that strain GD201205
T clustered with members of the genus Sporolactobacillus (Fig. 1) ; a similar tree topology was also obtained when other treeing methods (minimum-evolution and maximum-likelihood) were used (see Figs S2 and S3 ). According to gyrB gene sequence analysis, strain GD201205 T showed 81 % gyrB gene sequence similarity with S. vineae KCTC 5376 T , and 84 % with Sporolactobacillus shoreae JCM 19541
T . Phylogenetic analysis based on the gyrB gene sequence revealed that strain GD201205
T clustered with members of the genus Sporolactobacillus (Fig. 2) , a topology which was also obtained when other treeing methods (minimumevolution and maximum-likelihood) were used (see Figs  S4 and S5 ).
Whole-cell hydrolysates contained glycine and alanine with meso-diaminopimelic acid as the diagnostic diamino acid, which correlated with those of S. vineae KCTC 5376 T and S. putidus JCM 15325 T , with the exception of glycine. Whole-cell hydrolysate analysis of the sugar component showed that all three strains contained galactose, but strain
GD201205
T also contained xylose, which is different from S. vineae (xylose, ribose) and S. putidus (arabinose).
The complete fatty acid profiles of GD201205
T and its close relatives are shown in Table 2 . For strain GD201205 T , the major fatty acids (!10 %) were anteiso-C 17 : 0 (61.0 %) and anteiso-C 15 : 0 (12.1 %), while C 16 : 0 , iso-C 17 : 0 , iso-C 15 : 0 , C 16 : 0 ALDE, iso-C 16 : 0 and C 18 : 0 also exceeded 1 % of the total fatty acid content. The overall fatty acid profile was similar to those of other species of the genus Sporolactobacillus, with anteiso-C 17 : 0 as the major component, although there were proportional differences between some fatty acids. For example, strain GD201205
T differed from the two reference strains by possessing a greater quantity of C 16 : 0 ALDE (4.04 %).
As with strain S. vineae KCTC 5376 T , menaquinone and ubiquinone were not detected in strain GD201205 T , which is different from S. putidus JCM15325 T in which menaquinone (MK7) was found (Fujita et al., 2010) . Analysis of the polar 
*Data were obtained from Yanagida et al., 1997 , Hatayama et al. (2006 , Chang et al. (2008) , Fujita et al. (2010) and Thamacharoensuk et al. (2015) .
Sporolactobacillus pectinivorans sp. nov.
lipid profile of the novel strain revealed diphosphatidylglycerol, phosphatidylglycerol and phosphatidylcholine as predominant compounds, which is similar to the polar lipid profile of S. vineae KCTC 5376 T . By contrast, phosphatidylcholine was not detected in S. putidusJCM 15325 T , although glycolipids 1 and 2 were also detected in GD201205
T (see Figs  S6-S8 ).
In strain GD201205
T , the DNA G+C content was 48.7 mol %. Between strain GD201205
T and S. vineae KCTC 5376 T , as well as S. putidusJCM 15325 T , the respective DNA-DNA correlation values were 29.2 and 47.6 %. In this case, correlation rates detected clearly fell below the 70 % threshold value generally accepted for species delineation (Stackebrandt et al., 2002) . On the basis of the morphological, physiological and chemotaxonomic data obtained in this study, strain GD201205
T is considered to represent a novel species in the genus Sporolactobacillus, for which the name Sporolactobacillus pectinivorans sp. nov. is proposed. are anteiso-C 17 : 0 and anteiso-C 15 : 0 , while major compounds in the polar lipid profile are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, glycolipid 1 and glycolipid 2. Peptidoglycan contains meso-diaminopimelic acid as the diagnostic diamino acid. The major cell wall sugars are galactose and xylose. Menaquinone and ubiquinone are not detected.
Description of
The type strain is GD201205 T (=CICC 23867 T =KCTC 15488 T ), isolated from spoiled jelly. The DNA G+C content of the type strain is 48.7 mol%. 
